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National Wildlife Research Center

Mission—The mission of the U.S. Department of
Agriculture’s (USDA) Wildlife Services (WS) Pro-
gram is to provide Federal leadership in managing
problems caused by wildlife. The National Wildlife
Research Center (NWRC) functions as the research
arm of WS by providing scientific information on
the development of socially acceptable methods

for wildlife damage management. As part of WS’
strategic plan to improve the coexistence of people
and wildlife, NWRC has identified four strategic pro-
gram goals: (1) developing methods, (2) providing
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wildlife services, (3) valuing and investing in people,
and (4) enhancing information and communication.
WS is dedicated to helping meet the wildlife damage
management needs of the United States by build-
ing on NWRC’s strengths in these four key areas.
This annual research highlights report is structured
around these program goals.

Expertise—NWRC employs more than 150 scien-
tists, technicians and support personnel at its Fort
Collins, CO, headquarters and at field stations in
several other States. NWRC scientists have exper-
tise in a wide range of disciplines, including animal
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behavior, wildlife biology, wildlife sensory biology,
epidemiology, chemistry, wildlife disease, immunol-
ogy, reproductive physiology, statistics, toxicology,
wildlife genetic forensics, and veterinary medicine.

NWRC’s research is organized under four programs:

e The Bird Research Program focuses on reducing
bird damage to crops and aquaculture facilities;
reducing bird—aircraft collisions; developing new
repellants; and reducing predation losses and
property damage caused by vultures.

e The Mammal Research Program examines the
ecology, behavior, and management of mamma-
lian predators in relation to livestock, game ani-
mals, and threatened and endangered species;
develops methods for reducing invasive species
damage on islands; and provides solutions to
problems associated with foraging animals.

e The Wildlife Diseases Research Program
explores ways to reduce the spread and trans-
mission of diseases from wildlife to humans and
domestic animals; monitor wildlife for pathogens;
provide risk assessments for agriculture and
human health and safety; and assist WS opera-
tions for surveillance and monitoring efforts.

e The Product Development Research Program
encompasses studies for pesticide registration,
formulation chemistry, chemical analysis,
benefit—cost analysis, and wildlife contraceptive
development.

2 Introduction

Construction Update—The NWRC headquarters

is located on 43 acres on the Foothills Research
Campus of Colorado State University in Fort Collins.
During fiscal year 2005, several planning and con-
struction activities took place, related to completing
the Master Plan for the NWRC site. A portion of the
Animal Research Building was renovated to create
Biosafety Level 3 (BSL-3) laboratory space and ani-
mal holding and testing space for ongoing wildlife
disease research being conducted at NWRC. The
renovation created a BSL-3 enhanced laboratory
plus two standard animal rooms and six animal
cubicles that can be used for BSL-3 animal disease
research.

Groundbreaking took place in early November
2005 for the construction of the Invasive Species
Research Building (ISRB). Anticipated comple-
tion is November of 2006. The ISRB will provide
NWRC with indoor animal-research space specifi-
cally designed to hold wild animal species that are
not native to the United States. The building will be
capable of maintaining tropical climates with high
humidity and high temperatures.

The last building to be constructed as part of the
NWRC’s Headquarters Master Plan is the new
Wildlife Disease Research Building (WDRB). The
WDRB will house most of NWRC’s BSL—3 disease
research. The WDRB is currently being designed
and undergoing an environmental assessment; it
should be ready for occupancy in 2008.



New Assistant
Director—In 2005,
Dr. Larry Clark was
named the new
Assistant Director at
NWRC. Larry brings
unique qualifications
and expertise to the
position. He joined
NWRC in 1991 after
serving 8 years as a research scientist at the Monell
Chemical Senses Center in Philadelphia, PA. Larry
has been instrumental in establishing NWRC'’s new
capabilities to address wildlife disease issues. As
Assistant Director, he supervises the day-to-day
operations of the Center. Larry received his Ph.D.
degree in biology from the University of Penn-
sylvania.

New Mammal Research Program Manager—

Dr. Dale Nolte was appointed as Mammal Research
Program Manager. Previously Dale had served as
the NWRC Olympia, WA, field station leader since
1992. Dale’s research focused on understanding
behavioral mechanisms behind wildlife damage to
the timber industry and investigating and developing
methods to resolve these problems. His research
also focused on beaver impacts on riparian habitats
and on nutria impact on coastal marsh lands. Prior
to joining NWRC, Dale held professional positions
at Franklin and Marshall University in Pennsylvania
and the Monell Chemical Senses Center in Philadel-
phia. Dale completed his B.S. and M.S. degrees at
Kansas State University and his Ph.D. at Utah State
University, all in range science.
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Developing Methods

GUAL: Increase effective methods available for
wildlife damage management.




Bird Research Program

TITLE:  Defining Economic Impacts and
Developing Strategies for Reducing Avian
Predation in Aquaculture Systems

GOAL: Develop an understanding of the economic

impacts of damage inflicted on aquaculture
production systems by cormorants, peli-
cans, wading birds, and waterfowl and
develop tools and techniques for reducing
that damage.

Fish-eating birds can have a substantial economic
impact on aquacultural production. Annual costs
associated with bird damage and damage preven-
tion for aquaculture industries are estimated to
exceed $17 million. Double-crested cormorants,
American white pelicans, and several wading birds
are the predominant species associated with these
conflicts. In addition to conflicts with aquaculture,
double-crested cormorants have also been associ-
ated with habitat changes throughout North Amer-
ica. Current NWRC aquaculture research is aimed
at acquiring information regarding the abundance,
foraging behavior, economic impacts, and damage-
management techniques associated with fish-eating
birds near southeastern aquaculture facilities.
Because these birds annually migrate from northern
breeding areas to southeastern wintering grounds,
the Center’s research efforts should provide the
information necessary to develop and evaluate man-
agement alternatives for fish-eating birds throughout
their range.

WS Research and Operations Biologists Cooperate
in Regional Studies of Cormorant Management—
NWRC scientists initiated a suite of studies in
Michigan, New York, and Vermont to determine the
impacts of double-crested cormorants on natural
resources and their response to management
activities on breeding habitats in the Northern Unit-
ed States. Each study addresses a different aspect
of the damage attributed to these birds or the man-
agement approach for dealing with this damage.

In Michigan, biologists are in the second year of a
study to determine the impacts of cormorants on a
local yellow-perch fishery that experienced a rapid
and unexplained decline. Preliminary results indi-
cate that cormorants from the colonies in question
are feeding extensively in the specific areas of perch
decline, and that perch numbers following the first
year of cormorant management have improved.

In a similar study conducted at Oneida Lake, NY,
biologists used satellite transmitters to determine
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the movement response of cormorants to nonle-
thal harassment technigues such as boat chases
and pyrotechnics. Preliminary results showed that
displaced cormorants ranged widely, visiting other
known nesting sites. These results suggest that
nonlethal harassment is effective for moving cor-
morants, but displaced birds may relocate to other
nesting colonies and cause damage at other sites.

The issue of bird displacement following manage-
ment was a primary concern to biologists working
on Lake Champlain in New York and Vermont. In
response to these concerns, scientists from NWRC
initiated a collaborative effort with the WS opera-
tional programs in New York and Vermont to reduce
damage to native vegetation caused by double-
crested cormorants on Young Island. Collaborators
include WS, The Nature Conservancy, New York
State Department of Environmental Conservation,
Vermont Fish and Game Department, and the Uni-
versity of Vermont. To reduce damage, WS is using
lethal and nonlethal techniques to decrease colony

6 Developing Methods

size. NWRC biologists are monitoring the movement
response of 60 radio-marked cormorants following
management activities to determine if adults remain
on managed sites or if they disperse and attempt to
nest at peripheral locations. An unmanaged nesting
colony located on the Four Brothers Islands in Lake
Champlain will serve as a control to which move-
ment characteristics from the managed plots will be
compared. Results from this study will be used to
help managers estimate the likelihood of spreading
wildlife damage problems when certain manage-
ment techniques are applied.

Cooperators from all of these sites contributed to a
followup study where biologists marked nesting cor-
morants at five sites where management will occur
and five sites where it will not occur to determine the
colony abandonment rate of cormorants from man-
aged versus unmanaged colonies.

The Role of Birds in Catfish Parasite Transmis-
sion—Scientists from the NWRC Mississippi field
station collaborated with parasitologists from the
Mississippi State University College of Veterinary
Medicine to determine the role of American white
pelicans in the life cycle and spread of the Bolboph-
orus catfish trematode. This trematode is associated
with high mortality rates in catfish fingerlings and
the formation of cysts in the fillets of mature catfish.
The scientists infected pelicans with the trematode
at the avian testing facility at the Mississippi field
station and found that the pelicans shed thousands
of trematode eggs per gram of feces within a week
after infection. Preliminary results indicate that,
among water birds, pelicans are the only one to

host the trematode. Future studies will investigate
the role pelicans play in moving the trematode from
farm to farm.



TITLE: Develop New or Improved Vulture- nuisances but also contribute to human health and
Management Methods To Reduce Property safety problems. Vultures often forage at landfills,

Damage and Livestock Predation and which in turn are often located near airports. In
Disperse Nuisance Roosts their daily flights to and from landfills to feed, vul-
tures constitute a major hazard to aircraft. Prob-
GOAL: Develop practical, effective uses of taxider- lems related to vulture management show no sign
mic and artificial effigies to manage preda- of diminishing, and the need for efficient, practical,
tion, aviation safety, and property-damage and safe methods of managing vulture damage
problems caused by black and turkey situations is acute.
vultures. Examine population genetics and
modeling as means to evaluate vulture Motion-Activated Sprinkler for Protecting Houses
responses to lethal control. From Perching Vultures—Biologists at NWRC’s
Florida field station conducted a series of flight-pen
Vulture populations are increasing nationwide, trials and a field evaluation to document the efficacy
particularly in the southeastern United States. As of a commercially available motion-activated sprink-
vulture numbers increase, so do conflicts with ler device for deterring black vultures from perching
human activities. Black vultures, for example, dam-  on roofs. During 3-day pretreatment periods in the
age vinyl, plastic, and other synthetic construction flight pen, vultures perched on the test roofs 72
and insulation material. Additionally, black vultures percent of the time. Then the sprinkler device was
prey on newly born livestock and, in association activated for 3 days, and the birds used the roof 1.6
with turkey vultures, form roosts that not only are percent of the time. When the sprinkler was deac-
tivated, birds resumed using the roof, usually within
o several hours. Thus to be effective, the device has

to remain activated.

A field trial conducted at a residence near

St. Petersburg with a history of vulture problems
confirmed that the motion-activated sprinkler is an
efficient vulture deterrent. Vulture perching on the
roof of the house was eliminated by the installation
of two of the units.

Dispersal of Vultures From a Gas Plant Using
Artificial Effigies and Laser—In 2005, biologists
with the Florida and Texas field stations and from
Fort Collins successfully applied artificial vulture
effigies and a hand-held laser to disperse black
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vultures and turkey vultures that were roosting in a
natural gas plant near Kingsville, TX. Daily counts
of vultures on the structures before effigy installation
averaged 204 birds. After several days of docu-
menting vulture numbers on the towers at sunrise,
three artificial effigies were installed at strategic
locations throughout the site. The effigy used for
this operation was a 38-cm-tall decorative bird.

It had a hard foam body covered with glued-on
feathers and a plastic, raptorlike head and feet.

Daily counts of birds declined 60 percent with the
effigy in place for 3 days. Then the laser was used
for 4 more days and birds were eliminated from the
site entirely. Similar levels of success have been
obtained previously in dispersing vultures from
roosts on cell towers and from tree roosts in resi-
dential settings.

8 Developing Methods

TITLE: Development of Repellants and Other
Techniques for Managing Blackbird
Depredations to Rice

GOAL: Develop a blackbird repellant for rice,
improve the effectiveness of DRC-1339 for
managing blackbird populations, determine
local and regional movement patterns of
blackbirds, and develop new or improved
management strategies for reducing black-

bird damage to rice.

Red-winged blackbirds, common grackles, and
brown-headed cowbirds cause extensive damage

to newly planted rice and ripening rice. NWRC
researchers are focused on reducing bird damage
to rice and improving profitability to growers by
developing new or improved management strategies
and expanding partnerships between rice produc-
ers, rice commodity groups, rice research boards,
universities, and local, State, and Federal agencies.




Potential Blackbird Repellants for Rice—NWRC
scientists conducted tests with both captive and
free-ranging birds to identify and develop nonlethal
repellants for reducing bird depredations on seeded
and ripening rice. In a series of feeding trials at the
NWRC Outdoor Animal Research Facility in Fort
Collins, CO, male red-winged blackbirds discrimi-
nated between untreated rice and rice treated with
1 percent GWN-4770 (weight to weight). During
the 4-day treatment phase of the test, blackbirds
consumed an average of 9.1 g of untreated rice and
0 g of rice treated with 1 percent GWN-4770. Dur-
ing one-choice tests, consumption by blackbirds
offered rice treated with 0.25, 0.5, 0.75, 1, or 2
percent GWN-4770 declined with increasing con-
centration of the repellant. Relative to pretreatment
rice consumption, blackbirds consumed 34 percent
and 77 percent less rice treated with 1 percent and
2 percent GWN-4770, respectively.

Caffeine also showed promise as a potential repel-
lant for newly planted rice and ripening rice. NWRC
scientists in Fort Collins conducted tests with caged
birds to evaluate the repellancy of caffeine formu-
lated on rice seed with various concentrations of
sodium benzoate. All red-winged blackbirds dis-
criminated between untreated rice and rice treated
with 1 percent caffeine and 1 percent sodium
benzoate during 4-day preference test and a 4-day
posttest. A positive dose-response relationship was
observed among birds offered rice treated with

0.1 percent, 0.25 percent, 0.5 percent, 1 percent,
or 2 percent caffeine. Consumption declined by 52
percent relative to the pretreatment during the
no-choice tests with 0.1 percent caffeine. Repel-
lancy was 88 percent to 100 percent, respectively,
among birds offered rice treated with caffeine at
0.25 percent to 2 percent.

A small-scale field test was conducted near Kaplan,
LA, to evaluate the repellancy of caffeine on newly
water-seeded rice. Caffeine was applied with a
seed-treater at a 1 percent concentration to pre-
soaked rice before water planting on 2- and 2.5-ha
test sites. After the water was drained from the test
sites, bird numbers increased dramatically, with

up to 1,500 blackbirds observed per day on 1 site.
However, less than 2 percent of the rice seed was
consumed during the first 5 days of the test.

On one field, the number of blackbirds decreased
after this period, but on the other site, blackbirds
consumed most of the rice over the next b-day
period. Germination, which is normally >95
percent, was only about 10 percent.

Residue levels on treated seeds varied from 0.64
percent at planting to 0.16 percent at the conclu-
sion of the test, 10 days after planting. Thus,
although caffeine showed good repellancy for black-
birds, modifications are needed to the formulation
and/or concentration to eliminate phytotoxicity and
increase germination.

Movement Patterns and Distribution of Blackbirds
in Missouri—During October 2004, NWRC sci-
entists used a Day-Glo™ paint pigment to aerially
mass-mark more than 2.2 million red-winged black-
birds and brown-headed cowbirds in Missouri to
determine roost turnover, roost interchange, move-
ment patterns, and distribution. Roost sites were
up to 40 km (25 mi) apart and were marked with
individual colors.

Marking success among the three sites varied from
44 percent to 73 percent. When double-marked
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birds were collected following spray marking, their
presence indicated that daily interchange took place
among the three roost sites.

During January, 8,389 blackbirds were collected in
the southern rice-growing region of Missouri, Arkan-
sas, and Louisiana; 173 of those were marked. Of
the marked blackbirds, 121 were collected in Mis-
souri, 27 in Arkansas, and 24 in Louisiana.

10 Developing Methods

The durability and longevity of Day-Glo paint pig-
ment used to mass-mark roosting blackbirds was
evaluated in the NWRC’s outdoor flight pen under
natural environmental conditions. Using a hand-
held sprayer, researchers marked 52 male red-
winged blackbirds and released them into the flight
pen. Birds were captured about every 3 weeks to
examine the conditions of the marks. At 170 days
after spraying, all birds showed marking to varying
degrees. Most marking on the head and breast
feathers has worn off; marks on the wings showed
less wear.

Estimating DRC-1339 Blackbird Mortality With

a Predictive Model—NWRC scientists have devel-
oped a model to estimate mortality during DRC—
1339 baiting operations at blackbird staging areas.
The model is menu driven and requires the user to
enter only the species of birds observed at the bait
site, the amount of DRC-1339-treated bait applied,
and the amount of bait remaining after the birds
have left the site. The model estimates the num-
bers and species of blackbirds taken at the bait site.

To gather data needed for the model, NWRC sci-
entists collected 2,982 blackbirds as they departed
DRC-1339 bait sites in Louisiana, Texas, and Mis-
souri. Inall, 2,171 red-winged blackbirds, 661
brown-headed cowbirds, and 131 grackles (com-
mon, boat-tailed and great-tailed) were collected.

On average, blackbirds visited DRC-1339 bait sites
for less than 5 minutes, during which time black-
birds consumed an average of 25 rice grains (range
0-205), cowbirds consumed an average of 16 rice
grains (range 0-204), and grackles consumed an
average of b1 rice grains (range 0-265). Of the



2,171 red-winged blackbirds collected, 46 percent
consumed more than 25 rice grains, 52 percent
consumed between 1 and 25 rice grains, and 2
percent did not consume any rice grains. A similar
distribution of consumption was calculated for the
other species.

To refine the model and to meet the Environmen-
tal Protection Agency’s (EPA) current standards
requiring at least 5 levels and 10 birds per dose
level, NWRC scientists conducted definitive acute
oral toxicity tests with each of the major target spe-
cies that were observed on DRC-1339 bait sites.
Dose-response curves were calculated for brown-
headed cowbirds, red-winged blackbirds, and com-
mon grackles. The LD, (the estimated dose that
kills 50 percent of exposed birds) for brown-headed
cowbirds, red-winged blackbirds, and common
grackles was 1.8, 2.5, and 0.7 mg/kg, and the LD
for the same species was 3.1, 3.6, and 3.7 mg/kg,
respectively.

Another key component of the model involves the
toxicity of a single 2-percent DRC-1339 rice bait
to each of the major species of blackbirds that visit
bait sites. Three groups of individually caged birds
(red-winged blackbirds, brown-headed cowbirds,
and common grackles) were lavaged with a single
grain of rice treated with 2-percent DRC-1339.
Mortality and time to death for each species were
100 percent (5 to 72 hours) for red-winged black-
birds, 97 percent (7 to 144 hours) for brown-head-
ed cowbirds, 90 percent (10 to 99 hours) for com-
mon grackles, and 83 percent (26 to 216 hours) for
boat-tailed grackles.

New Metering Device Could Simplify DRC-1339
Baiting—Current procedures used by WS to mix,
bag, and store DRC-1339 accelerates degradation
of the bait and reduces blackbird acceptance of
treated baits. NWRC biologists developed a meter-
ing device to more accurately add DRC-1339-treat-
ed brown rice to untreated brown rice at a dilution
rate of 1:25 as the bait leaves the Herd Seeder™
bait hopper.

Various box sizes, drop angles, gate openings and
application rates were assessed with untreated
brown rice and DRC-1339-treated brown rice. The
application rate of brown rice and the gate opening
of the bait hopper were also assessed. After initial
tests, a metering device with a 1.1-cm gate open-
ing, 370 angled bottoms, and a capacity for 1 kg
of DRC-1339-treated brown rice was selected for
evaluation during a baiting program in Louisiana.

Overall, the metering device reduced problems nor-
mally encountered during premixing, bagging, and
storing treated brown-rice baits prior to field bait-
ing. In addition, the metering device more evenly
dispersed DRC-1339 at the desired dilution rate.
However, additional development is needed to
reduce collection of moisture and rusting of the
steel used to make the metering device.
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TITLE:  Evaluation of Wildlife Food Plots,
Repellants, and DRC-1339 “Take Models”
for the Management of Blackbirds and
Starlings in Sunflower Fields, Feedlots,
and Dairies

GOAL: To develop new and scientifically valid meth-
ods to reduce blackbird and starling dam-
age to ripening sunflower crops, feedlots,

and dairies.

Blackbirds and starlings are responsible for damag-
ing grain crops and sunflowers and eating livestock
feed. NWRC investigators are evaluating the effica-
cy and environmental impacts of using DRC-1339
to reduce blackbird and starling populations at
feedlots. Scientists also are evaluating the efficacy
of nonlethal repellants in reducing damage to ripen-
ing sunflowers. Population models on blackbird
distribution and abundance and a database on the
basic ecology and regional movements of blackbirds
in relation to sunflower and livestock feed damage
are also being developed.

12 Developing Methods

Red-Winged Blackbird Migratory Patterns—NWRC
scientists collaborated with WS biologists from North
Dakota, South Dakota, and Kansas to determine
dispersal of blackbirds migrating through the prairie
pothole States during the fall. During September
2004, the researchers used fluorescent particles

to aerially apply and color-mark about 73,000
red-winged blackbirds at 2 roosts within Stutsman
County, ND. Every roost was sprayed seven times
with 265 to 375 L of marker formulation per spray.
From mid-October to late November, 5,833 red-
winged blackbirds were collected in North Dakota,
South Dakota, Nebraska and Kansas.

Overall, 11 of the collected birds bore color mark-
ings, yielding a 0.19 percent return rate. The high-
est return rate (0.24 percent) was for the 3,307
birds collected in central Kansas in the vicinity of
Cheyenne Bottoms Wildlife Area. Two of the 1,283
birds (0.16 percent) collected in southeastern North
Dakota were marked, and 1 of 1,199 birds (0.08
percent) collected in South Dakota was marked.
About 30 percent of the red-winged blackbird popu-
lation near Cheyenne Bottoms Wildlife Area in late
November probably originated from North Dakota.
This is a high number, considering the distance
from the marking site (~1,000 km, or roughly 621
miles, due south) and the extensive geographic area
available to the marked population.

Scientists speculate that the drop in sunflower pro-
duction in southeastern portions of North Dakota
and the concomitant westward expansion of the
sunflower crop might have increased the use of
Cheyenne Bottoms Wildlife Area by North Dakota’s
red-winged blackbirds.



Wildlife Conservation Sunflower Plots—In late
summer and fall 2004, NWRC scientists, in col-
laboration with North Dakota State University and
North Dakota and South Dakota WS, evaluated the
use of wildlife conservation sunflower plots (WCSPs)
for reducing blackbird depredations in nearby com-
mercial sunflower fields. The scientists compared
avian use of sunflower fields, grain crops, and
experimental WCSPs planted near wetlands tradi-
tionally used by blackbirds. The study area was in
the prairie pothole region of North Dakota, typified
by a high density of sunflower and wetlands. The
close proximity of blackbird roosts, cattail marshes,
and large amounts sunflower make this region a
major stopover location for blackbirds and other
during fall migration. Blackbird depredation in this
area is a major problem, causing some producers to
abandon sunflower production.

Scientists surveyed 13 study sites for blackbird and
other bird species and habitat preference. Each
study site included one WCSP, one commercial
sunflower field, and a grain crop field all located
within 2.4 km (1.5 mi) of each other. Of the 43
species observed during the study, 26 were seen in
WCSPs, 31 were recorded in commercial sunflower,
and 21 were observed in other types of grain fields.
Nonblackbird density in commercial sunflower was
0.74 bird/ha; WCSPs harbored 1.56 birds/ha. Of
20,000 blackbirds counted, 50 percent were in
WCSPs and 50 percent were in commercial sun-
flower fields. Blackbird density was 10.4 birds/ha
and 90.8 birds/ha in commercial sunflower fields
and WCSP, respectively. Overall grain crop density
was 0.47 bird/ha for blackbirds and 0.58 bird/ha for
nonblackbirds. Red-winged blackbirds accounted
for 69 percent of blackbirds observed, followed by

common grackles (25 percent) and yellow-headed
blackbirds (6 percent).

Birds ate 38.6 percent of sunflowers in the 13
WCSPs, compared to only 4.7 percent of sunflowers
in the 23 commercial sunflower fields located within
2.4 km of the WCSPs. Damage among individual
fields varied, but the overall damage increased
noticeably around September 4 and then again near
September 25, most likely because of an influx of
migrating blackbirds at these times.

NWRC data indicate that WCSPs have the potential
to be an important component for an integrated
pest management plan to reduce blackbird damage
to sunflower. Both blackbird and nonblackbird spe-
cies made extensive use of WCSPs during their fall
migration, resulting in reduced damage to nearby
commercial sunflower fields.

TITLE: New Technologies To Deter Wildlife From

Airports and Aircraft
GOAL: To develop and evaluate methods and tech-
nologies for reducing the risks of wildlife
strikes to civil aviation and to provide sci-
entifically valid methods and techniques to
be used on airfields to manage hazardous
wildlife.

To be certified for passenger traffic by the Federal
Aviation Administration (FAA), most U.S. airports
are required to have wildlife hazard-management
plans in place. In addition, the FAA has strict stan-
dards regarding the capabilities of aircraft engines
to withstand bird strikes and the siting of wildlife

Developing Methods 13



attractants, such as waste-management facilities,
near airports. An interagency agreement between
NWRC and the FAA was established in 1991 to
provide the FAA with scientific support for recom-
mendations and policies to control wildlife hazards
to the aviation industry. These wildlife hazards are
caused primarily by federally protected bird species,
although certain mammals (e.g., deer) can also be
a problem. Research and information needs cover
a broad spectrum of topics related to understanding
the nature of wildlife hazards at airports, developing
management tools for reducing these hazards, and
providing airport personnel with information on the
latest strategies for controlling wildlife hazards.

Evaluation of an Electrified Mat as a White-Tailed
Deer Barrier—Due to their size and numbers,
white-tailed deer pose a direct threat to public safety
at airports. Properly using fencing around airfields
successfully reduces intrusions by deer, but deer
can still gain access to areas through open gates.
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Cattle guards reduce deer entry but may be too
expensive or may not allow some vehicles access to
the airfield. Scientists tested an electronic mat on
free ranging deer for 6 weeks during winter months
in northern Ohio to determine if deer would cross
the mat to reach a desirable food source.

Mean daily deer intrusions at treated sites
decreased an average of 95 percent from pretreat-
ment throughout the study. Intrusions at control
sites decreased initially by 60 percent but returned
to pretreatment levels. Food consumption at treat-
ed sites decreased for the first 4 weeks but then
returned to pretreatment levels for the last 2 weeks.
Rather than going over the electrified mat to reach
the food source, deer jumped over or broke through
the snow fencing that delineated each site. Food
consumption at control sites decreased for the initial
2 weeks but returned to pretreatment levels for the
last 4 weeks of the test. Deer avoided openings at
sites with electrified mats but not similar openings at
control sites. These results suggest that the electric
mat, when used with suitable fencing, can reduce
the number of deer passing through fence openings
into areas that need protection from deer.

Bird Use of Stormwater Management Ponds:
Design Considerations—Airport managers control
the movement of stormwater away from runways,
taxiways, and aprons into temporary holding ponds
to ensure the safety of aircraft operations. How-
ever, such water-retention ponds frequently attract
wildlife, especially birds. The FAA mandates that
airports manage potential wildlife attractants like
water-retention ponds. To quantify the primary fac-
tors that contribute to the attractiveness of detention



ponds to wildlife and

to provide guidelines
regarding the design

of retention ponds on
and around airports,
biologists at the NWRC
Ohio field station are
collaborating with the
FAA and WS biologists in
Washington to test two
hypotheses concerning
avian use of stormwa-
ter-management ponds (which include detention
ponds): (1) the number of bird species is most
directly related to pond isolation (hectares of wet-
land resources within 1 km) and (2) the number of
bird species is influenced most by the combination
of the surface area of the pond or wetland complex,
relative area of emergent vegetation, and pond iso-
lation. The results of this study will help determine
whether future stormwater-management facilities at
airports should be designed to reduce attractiveness
to birds and other wildlife, despite the effect on
local resources, or whether the priority should be on
decreasing the area of habitat available within each
facility and on discouraging growth of emergent
vegetation.

Efficacy of Aircraft-Mounted Lighting To Reduce
Bird Strikes—From 1990 through 2003, collisions
of birds with aircraft (bird strikes) cost the U.S.
civil aviation industry approximately $500 million
annually in direct monetary losses and associated
expenses. One potential means of reducing bird
strikes is to exploit avian response to light (color
and pulse rate) as a potential technique to be
incorporated into aircraft-mounted lighting. NWRC

scientists are conducting studies to increase avian
perception of approaching aircraft by using ecologi-
cally salient cues that induce quicker avian avoid-
ance responses.

Recent work indicates that during daylight hours,
captive brown-headed cowbirds exposed to an
approaching ground-based vehicle exhibiting puls-
ing 250-W “white” aircraft landing lights initiated
avoidance behavior more quickly than birds
experiencing an oncoming vehicle with nonpulsing
(steady) lights or no lights (control). Fiel